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PROBLEM TO BE SOLVED: To greatly omit the number of 
laminating steps for 

reducing cost and facilitate the wiring design for adjusting 
characteristic 

impedances or preventing crosstalks by forming a wiring layer 
on an insulation 

layer, formed on a metal plate having a recess for mounting a 

semiconductor 

chip . 

SOLUTION: This cavity-down semiconductor package comprises an 
insulation layer 

121 on a heat sink plate 103, having a recess C for mounting 
a semiconductor 

chip 101 and a wiring layer 119 on the insulation layer 121. 
The semiconductor 

chip 101 is thus mounted directly on the heat sink plate 103 
and hence superior 
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in heat radiation. Since the plate 103 is formed in a 
concave form to allow 

the heights of the chip 101, wire bonding pads 107 are made 
easily adjustable. 

GND pads of the semiconductor chip are connected directly to 
the heat sink 

plate, and hence the wiring density of signal traces, etc., 
formed on the 

surface layer of the semiconductor package can be improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which cannot be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a cavity down type semiconductor package especially 

with an easy design about a cavity down type semiconductor package. 

[0002] 

[Description of the Prior Art] Although there are various gestalten in the package for semiconductors, many PBGA(s) (plastics 
ball grid array) are used in recent years from the demand of small and thin-shape-izing, the formation of a many-items child, 
densification, low-cost-izing, etc. 

[0003] PBGA is equipped with the semiconductor chip loading section 223 for carrying a semiconductor chip 201 in the center 
of the insulating substrate (insulating layer 221) by which stuck Cu foil (conductor layer 23 1) on both sides, and pattern 
formation was carried out to them as shown in drawing 7 . The bonding pad section 225 for connecting with a semiconductor 
chip 201 with a wire 209 is formed in the periphery of the semiconductor chip loading section 223. 

[0004] The solder pad (portion in which the solder ball 205 is formed) located in a line in the shape of [ for connecting PBGA to 
PCB (print circuit board) ] a grid is formed in the opposite field of the semiconductor chip loading section 223. The conductor 
layer 23 1 of the table of a package and the reverse side is electrically connected by the galvanized through hole (veer hole) 217. 
[0005] The solder-resist film 2 1 5 for protecting a conductor pattern is formed in the front face of PBGA except the 
semiconductor chip loading section 223, the bonding pad section 225, and a solder pad. Die bonding of the semiconductor chip 
201 is carried out to PBGA by the adhesives which consist of an Ag paste etc. Moreover, a semiconductor chip 201 is connected 
to the conductor pattern of PBGA by the wire 209. Moreover, a semiconductor chip 201 is closed with the mould resin 211. 
[0006] Thus, made PBGA has the feature that a many-items child and high-density wiring are realizable with small and a thin 
shape. 

[0007] Furthermore, in order to raise the electrical property of above-mentioned PBGA, PBGA made into multilayer structure is 
also used widely. 

[0008] However, in such PBGA, since BT resin and a comparatively bad material of thermal conductivity called FR-4 were used 
for the insulating layer, there was a problem that thermolysis nature was bad. 

[0009] In order to solve such a problem, in JP,7-321250,A, the ball grid array integrated circuit package (laminating PBGA) 
equipped with a conductor is proposed. The composition of this ball grid array integrated circuit package is shown in drawing 8 . 

[00 1 0] With reference to drawing 8 , Cavity (crevice) C is formed in the semiconductor chip mounting section of Laminating 
PBGA. The solder pad by which the solder ball 205 is formed in the same layer as wiring layer (conductor layer) 23 la is formed. 
A metal plate (heat sink) 203 pastes up all over a wiring layer 23 la side and an opposite side. Such structure is called cavity 
down structure. 

[00 1 1 ] Since a semiconductor chip 20 1 pastes up on the metal plate 203 exposed from the wiring layer 23 1 a side directly, the 
heat of a semiconductor chip 201 radiates heat to the direct metal plate 203. therefore — more ~ high - a semiconductor chip 
**** ] can be carried 

[0012] Moreover, the improvement of an electrical property is made by preparing grand (GND) solid layer 23 lb in the bottom of 
wiring layer 231a (inductance reduction, reduction of a cross talk noise, control of a characteristic impedance, etc.). 
[0013] The ring pattern for GND is formed in wiring layer 231a, and it connects with it through the wire 209 in the 
semiconductor chip 20 1 . Moreover, the ring pattern for GND and GND solid layer 23 lb are connected by the pattern of the 
v copper formed in the side of Cavity C. GND solid layer 23 lb is connected by the t hrough hole to the solder p ad for GND. This 
^through hole is formed of drilling. Copper plating of the wall surface of a through hole is carried out. 

[0014] Usually, in order to adjust the height of a semiconductor chip 201 and wiring layer 231a, the laminating of the metal ring 
233 is carried out between a heat sink 203 and GND solid layer 231b. 

[0015] The ball grid array integrated circuit package equipped with a conductor (metal plate 203) constituted as mentioned 

above is excellent in thermolysis nature and the electrical property. 

[0016] 

[Problem(s) to be Solved by the Invention] However, the semiconductor package in a Prior art had the following troubles. 
[0017] In order to make the upper surface of a wiring layer higher than the semiconductor chip upper surface, the metal ring etc. 
needed to be inserted between build-up wiring layers ( drawing 8 ). In this case, the number of laminatings will increase further 
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by insertion of a metal ring, and it had become cost quantity. Moreover, since ablation may have arisen between a metal ring and 
an insulating resin layer when a package is formed by the above-mentioned method, there was a problem that the reliability of a 
package fell. 

[001 8] On the other hand, since ( drawing 8 ) and an insulating layer became thick when a wiring layer is formed by BT resin, in 
order to control a characteristic impedance, wiring width of face needed to be enlarged. Moreover, since the wiring layer was 
formed with the subtractive process (how to carry out dissolution removal of the copper foil by making a copper clad laminate 
into start material), wiring width of face was large. Therefore, densification of package wiring was not able to be attained for 
these reasons. Although it was possible to laminate a wiring layer as a cure of densification, there was a problem in respect of 
cost quantity and reliability like the above-mentioned. 

[0019] Although the build-up method thin-film-izing of an insulating layer and detailed-ization of a wiring layer were made is 
effective as a method of solving these problems, when the multilayer laminating of the wiring layer is carried out, the signal line 
after a two- layer eye separates from a grand solid layer, and it exists in the lower layer wiring layer bottom. Therefore, in order 
to prevent a cross talk with the lower layer wiring layer for adjustment of a characteristic impedance, the grand solid layer newly 
needed to be prepared. Since the number of laminatings increased further, this had the above problems. 

[0020] Moreover, in order to enlarge signal-line width of face after a two-layer eye for characteristic-impedance adjustment and 
to prevent a cross talk with a lower layer wiring layer although the number of laminatings does not increase compared with the 
above-mentioned case in not preparing a new grand solid layer, as for the wiring design, it was complicated that delicate 
adjustment of wiring was needed etc. 

[0021] This invention sets it as the purpose to offer the cavity down type semiconductor package which can solve an 

above-mentioned trouble. 

[0022] 

[Means for Solving the Problem] If an aspect of affairs with this invention is followed in order to attain the above-mentioned 
purpose, a cavity down type semiconductor package will be equipped with the metal plate with which the crevice for carrying a 
semiconductor chip was formed, and the insulating layer formed on a metal plate, and will be characterized by forming the 
one-layer wiring layer on an insulating layer. 

[0023] According to this invention, by omitting the number of laminating processes sharply, reduction-ization of cost is attained 
and it becomes possible to offer the cavity down type semiconductor package from which the wiring design for preventing 
characteristic-impedance adjustment and a cross talk becomes easy. Moreover, interlaminar peeling is reduced and it becomes 
possible to offer a reliable cavity down type semiconductor package. Furthermore, since the crevice is formed in a metal plate, 
there is an advantage that members, such as a metal ring, are omissible. 

[0024] A metal plate is kept desirable to a ground potential. The grand terminal and metal plate of a semiconductor chip are 
connected by the bonding wire still more preferably. 

[0025] An insulating layer is formed with photopolymer liquid or a photopolymer film still more preferably. 

[0026] Thus, if a photosensitive thin film is used, wiring width of face can be made thin and it will become possible to offer the 

cavity down type semiconductor package in which densification is possible. 

[0027] Still more preferably, the thickness of an insulating layer is 50 micrometers or less, and wiring width of face of a wiring 
layer is characterized by the distance during wiring of 50 micrometers or less and a wiring layer being 50 micrometers or less. 
[0028] 

[Embodiments of the Invention] Below, the cavity down type semiconductor package in one of the gestalten of operation of this 
invention is explained. The cavity down type semiconductor package in the gestalt of this operation has the heat sink (metal 
plate) processed into the concave, and has the insulating layer formed in one side of the heat sink in the shape of a ring of the 
photopolymer (photopolymer liquid or photopolymer film). A wiring layer, the pad for solder ball mounting, and the pad for 
wirebonding are formed in the front face of the insulating layer by plating. The front face is protected by the solder resist except 
for the pad for solder ball mounting, and the pad section for wirebonding. 

[0029] The signal and power supply pad of a semiconductor chip are connected to the pad section for wirebonding formed in the 
package surface of the wire. 

[0030] The GND pad of a semiconductor chip is connected to a heat sink by the wire. The pad for solder ball mounting of GND 
is connected to a heat sink by the veer hole formed in the insulating layer. 

[0031] Die bonding of the semiconductor chip is carried out to the crevice of a heat sink, and it is closed with a mould resin. 
Moreover, the ring-like dam for preventing defluxion of a mould resin is established in the circumference of the semiconductor 
chip mounting section. 

[0032] Drawing 1 is the cross section showing the composition of the cavity down type semiconductor package in one of the 
gestalten of operation of this invention. 

[0033] With reference to drawing, a cavity down type semiconductor package is equipped with the heat sink (metal plate) 1 03 in 
which the crevice (cavity) C for carrying a semiconductor chip was formed, and the insulating layer 121 formed on a heat sink 
103, and is characterized by forming the one-layer wiring layer 1 19 on an insulating layer 121. 
[0034] Moreover, a heat sink 103 is maintained at a ground potential. And the grand terminal and heat sink 103 of a 
semiconductor chip 101 are connected by the bonding wire 109. 

[0035] And an insulating layer 121 is formed with photopolymer liquid or a photopolymer film. 

[0036] The front face of the side which carries the semiconductor chip 101 of a heat sink 103 is chemically roughened, in order 
to raise adhesion with an insulating layer 121. 
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[0037] The insulating layer 121 is formed in the periphery section of a heat sink 103 with the photosensitive resin. Moreover, the 
wiring layer 119 formed by plating is formed in the front face of an insulating layer 121. The solder pad for mounting the pad for 
wirebonding and package for connecting a semiconductor chip 101 and a package with a wire 109 inPCB is formed in the 
wiring layer 119. 

[0038] the signal trace which the heat sink 103 was connected with the GND pad of a semiconductor chip 101 with the wire, and 
was formed in the wiring layer 119- receiving — good GND -- it works as a conductor Moreover, the veer 1 17 for connecting 
electrically the solder pad for GND and heat sink 103 which were formed in the wiring layer 1 19 is formed in an insulating layer 
121. 

[0039] The solder resist 1 15 for preventing the solder flow at the time of solder ball 105 mounting is applied to the front face of 
the wiring layer 1 19 except the wirebonding pad section and the solder-pad section. 

[0040] After a semiconductor chip 101 is carried in a package, it is connected to a package by the wire 109. And the mould of 
the semiconductor chip 101 is carried out with a resin (mould resin) 111. The dam 1 13 of the shape of a ring for preventing the 
flow of a mould resin is established in the package. 

[0041] Drawing 2 is the plan showing the relation of the semiconductor chip 101 and the wiring layer 1 19 in the cavity down 
type semiconductor package of drawing 1 . Moreover, drawing 3 is the plan of the solder-pad section of a cavity down type 
semiconductor package. 

[0042] With reference to drawing 2 , signal-line 1 1 9a and power supply line 1 1 9b are contained in the wiring layer 119. Each of 
the terminal of a semiconductor chip 101 and the pad of the wiring layer 1 19 are connected by the wire 109. Moreover, the GND 
tenninal of a semiconductor chip 101 is connected to a heat sink 103 by the wire 109. 

[0043] With reference to drawing 3 , a solder pad 1 23 is exposed by the solder-resist opening 131. Signal trace 1 1 9a is attached 
between solder-pad 123 comrades. Here, it is supposed that six signal trace 1 19a will be prepared between solder-pad 123 
comrades. 

[0044] Moreover, since circuit formation is performed by the galvanizing method in the gestalt of this operation to last 
shipment=80 / 50 micrometers being limitations when etching performs circuit formation, as performed by the conventional 
technology, the densification to last shipment=40 / about 40 micrometers is possible. 

[0045] For example, if it assumes carrying an about 10x10mm semiconductor chip in a package, by PBGA in the gestalt of this 
operation, the number of I/O can be set to about 500 to the ability of the number of I/O to respond only to about 300 in PBGA in 
the conventional technology. 

[0046] Drawing 4 is drawing for explaining the manufacturing process of the cavity down type semiconductor package in the 
gestalt of this operation. 

[0047] First, one side of the metal plate 103 formed in the concave of press working of sheet metal is made to split- face-ize by 
using micro etching, roughening plating, etc., as shown in (A). 

[0048] Next, as shown in (B), a photosensitive liquefied resin is applied to the front face of the split-face-ized metal plate. This 
forms an insulating layer 12 1 . In addition, in formation of an insulating layer, you may stick a photopolymer sheet by pressure. 
[0049] Next, a veer 1 17 is formed in a position, while removing the unnecessary resin in a cavity C portion by performing 
exposure and development, as shown in (C). DESUMIA processing is performed in order to clean the metal side of the bottom of 
the cavity section C and a veer 117. 

[0050] Next, as shown in (D), formation of wiring and plating of a veer are performed by wiring formation processing using the 
well-known galvanizing methods, such as a semi additive and a full additive process. 

[005 1] Next, as shown in (E), in order to protect wiring, a solder resist 1 15 is applied to a wiring layer front face. And the 
excessive solder resist applied to the wirebonding pad section and the solder-pad section by exposure and development is 
removed. 

[0052] Next, as shown in (F), the dam 1 13 for a mould resin is formed in a position. Thus, it becomes possible to manufacture a 
cavity down type semiconductor package. 

[0053] Moreover, in the gestalt of above-mentioned operation although a metal plate is formed in a concave by press working of 
sheet metal, as shown in drawing 5 , by pasting up metal sheet 103a which opened holes CI and C2 beforehand on metal sheet 
103c through resin layer 103b, the metal plate which has the cavity C as the cross-section configuration indicated to be to 
drawing 6 may be formed, and this may be used. 

[0054] According to the semiconductor package in the gestalt of this operation, since a semiconductor chip is directly mounted 
in a heat sink, there is an advantage of excelling in thermolysis nature. Moreover, since a heat sink is processed into a concave, it 
has the advantage that the height of a semiconductor chip and the wirebonding pad section can be adjusted easily. 
[0055] Moreover, the GND pad of a semiconductor chip is connected to a direct heat sink by the wire. For this reason, the wiring 
density of signal trace or power supply trace formed in the surface of a semiconductor package can be raised, moreover, a heat 
sink - surface signal trace — receiving ~ good GND — since it works as a conductor, the characteristic impedance of signal trace 
can be controlled and a cross talk noise etc. can be coped with 

[0056] Furthermore, since it is thick compared with a solid layer, the thickness can make resistance of GND smaller, and a heat 
sink can make supply voltage descent smaller. 

[0057] Furthermore, since a surface wiring layer is formed by plating, it can attain densification of wiring compared with the 
conventional BGA package which forms a wiring layer by etching. Therefore, it is not necessary to multilayer and also has the 
advantage that a manufacturing cost can be lowered. 

[0058] In addition, the thickness of an insulating layer (insulating layer 12 1 in drawing 1 ) sets to 50 micrometers or less, and 
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wiring width of face of a wiring layer (wiring layer 119 in drawing 1 ) is set to 50 micrometers or less, and, as for the distance 
during wiring of a wiring layer, it is desirable from a viewpoint of the densification of package wiring to be referred to as 50 
micrometers or less. 

[0059] In addition, it should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and 
restrictive. The range of this invention is shown by the above-mentioned not explanation but claim, and it is meant that a claim, 
an equal meaning, and all change in within the limits are included. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the composition of the cavity down type semiconductor package in one of the 
gestalten of operation of this invention. 

[Drawing 2] It is a plan for explaining connection between the semiconductor chip of the package of drawing 1 , and a wiring 
layer. 

[Drawing 31 It is the plan showing the composition of the solder-pad section of the package of drawing 1 . 
[Drawing 4] It is a cross section for explaining the manufacturing process of the package of drawing 1 . 
[Drawing 51 It is a perspective diagram for explaining other formation methods of a heat sink. 
[Drawing 61 It is the cross section of the heat sink manufactured according to the process of drawing 5 . 
[Drawing 7] It is the cross section showing the composition of the conventional PBGA. 

[Drawing 81 It is the cross section showing the composition of the conventional ball grid array integrated circuit package. 

[Description of Notations] 

101 Semiconductor Chip 

103 Heat Sink (Metal Plate) 

105 Solder Ball 

107 Wirebonding Pad 

109 Bonding Wire 

1 1 1 Mould Resin 

113 Dam 

115 Solder Resist 

117 Veer 

119 Wiring Layer 

121 Insulating Layer 

C Cavity (crevice) 
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